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[57] ABSTRACT 
A derailleur for a bicycle is provided with a base mem 
ber, a movable member movable axially of a multistage 
sprocket assembly, a linkage member for moving the 
movable member axially of the multistage sprocket 
assembly, a guide mechanism supported to the movable 
member and guiding a driving chain from one sprocket 
to another at the multistage sprocket assembly, and a 
coiled return spring. At an intermediate portion of the 
linkage member there is a provided a support shaft for 
the spring, with the support shaft supporting the coiled 
portion of the spring. A ?rst end portion of the spring is 
retained to the linkage member carrying the support 
shaft, and a second end portion of the spring is movably 
engaged with a member movable relative to the linkage 
member, thereby reducing the amount of de?ection of 
the spring for a given amount of movement of the mov 
able member. 

7 Claims, 12 Drawing Figures 
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DERAILLEUR FOR A BICYCLE 

FIELD OF THE INVENTION 

This invention relates to a derailleur for a bicycle, 
and more particularly, to a derailleur for a bicycle, 
which shifts a driving chain from one sprocket to an 
other at a multistage sprocket assembly at the bicycle. 

BACKGROUND OF THE INVENTION 

Generally, a bicycle derailleur is provided with a base 
member, a movable member movable axially of the 
multistage sprocket assembly, a shifting means operated 
from the exterior to move the movable member axially 
of the same, a guide mechanism for guiding the driving 
chain from one sprocket to another at the same, and a 
return spring. The derailleur, when a control wire is 
pulled for changing the bicycle speed, moves the mov 
able member forwardly against the return spring, and 
when the control wire is slackened, moves the movable 
member backwardly by virtue of a restoring force of 
the return spring, thereby shifting the driving chain, 
from one sprocket to another at the sprocket assembly. 
The return spring comprises a coiled spring whose 

both ends extend tangentially outwardly of its coiled 
portion. The return spring is supported at is coiled por 
tion around a pivot shaft connecting a linkage member 
at the shifting means with either the base member or 
movable member. The return spring abuts at one end 
against the base member or movable member, and is 
twisted to contract the coiled portion in diameter so 
that the spring de?ects as a whole. Thereafter, the 
spring contacts at the other end elastically with the 
linkage member. 

In such conventional deraillieur, a torsion stroke 
necessary to mount the return spring de?ected and an 
initial load to be given to the shifting means are inevita 
bly de?ned, so that the return spring is designed to have 
a spring constant corresponding to the torsion stroke 
and initial load. As a result, the characteristic of the 
return spring is speci?ed so as to increase a variation in 
the spring force with respect to the stroke or length of 
movement of the movable member, whereby the restor 
ing force of the spring becomes intensive as the number 
of speed change stages increases. Accordingly, the re 
storing force of the return spring, when the chain is 
shifted to the largest diameter sprocket at the multistage 
sprocket assembly, is very large, whereby a control 
lever requires a larger operating force for de?ecting the 
return spring for changing the bicycle speed. Hence, the 
conventional derailleur has been inferior in speed 
change ef?ciency. 

SUMMARY OF THE INVENTION 

A main object of the invention is to provide a derail 
leur for a bicycle, which can reduce a variation in a 
spring force of the return spring with respect to an 
amount of de?ection thereof, thereby reducing an oper 
ating force especially necessary to shift the driving 
chain to the larger diameter sprocket. 
Another object of the invention is to provide a derail 

leur for a bicycle which can perform a speed change 
even in a case where a resistance against speed change, 
e.g., when the driving chain pauses, is larger than that 
when the same is driven usually, thereby enabling en 
ergy conservation of the operating force. 
The derailleur of the invention is provided with a 

base member, a movable member movable axially of a 
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2 
multistage sprocket assembly mounted to the bicycle, a 
shifting means having a linkage member operated from 
the exterior to move the movable member axially of the 
sprocket assembly, a guide mechanism supported to the 
movable member and for guiding the driving chain 
from one sprocket to another at the multistage sprocket 
assembly, and a coiled return spring having ?rst and 
second end portions. The return spring is mounted onto 
a support shaft provided at an intermediate portion of 
the linkage member of the shifting means between the 
base member and the moveable member, and is sup 
ported at its coiled portion onto the support shaft. The 
spring return is retained at its ?rst end portion to the 
linkage member, and engages at its second end portion 
movably with the base member or movable member 
moving relative to the linkage member. 

Accordingly, when the movable member moves axi 
ally of the sprocket assembly by virtue of the shifting 
means, the coiled portion of the spring follows the oper 
ation of the shifting means to reduce a variation in a 
spring force corresponding to the stroke of the movable 
member, whereby the chain can be shifted to a larger 
diameter sprocket especially by operating the lever in a 
light touch. 
The shifting means of the invention mainly uses a pair 

of linkage members, one of which is provided with the 
support shaft. Or, a third linkage member, in accor 
dance with an embodiment of the invention to be dis 
cussed below, may be used and may be provided with 
the support shaft. 
An operating wire is mainly used for operating the 

shifting means from the exterior and is mounted to the 
linkage member through a wire ?xture. Alternatively, a 
saver arm may be used and the control wire may be 
supported to the ?xture provided at the saver arm. In 
this case, the saver arm is supported to the support shaft 
and the ?rst end portion of the spring is retained to the 
saver arm. 

In a case in which a saver arm is used, the operating 
force of the operating lever for overcoming the spring 
force of the spring may be reduced, whereby the oper 
ating lever is operable in a light touch to shift the driv 
ing chain even to the largest diameter sprocket, thus 
improving the speed change ef?ciency. Also, when a 
resistance against speed change is larger than a usual 
resistance, the spring is de?ected to conserve energy to 
ensure proper speed change. 
These and other objects of the invention will become 

more apparent in the detailed description and examples 
which follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view of a ?rst embodiment of a 
derailleur of the invention, 
FIG. 2 is a partially cutaway bottom view thereof, 
FIG. 3 is a partially enlarged sectional view of the 

same, 
FIG. 4 is a perspective view of a control member 

only, 
FIG. 5 is an illustration of the operation of a spring 

according to the invention, 
FIGS. 6 and 7 are enlarged bottom views of the de 

railleur of the invention in operating condition, corre 
sponding to FIG. 2 respectively, 
FIG. 8 is an illustration of the spring in operating 

condition only, 
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FIG. 9 is a partially cutaway bottom view of a second 
embodiment of the derailleur of the invention. 
FIG. 10 is an illustration of the second embodiment in 

operating condition, corresponding to FIG. 9, 
FIG. 11 is a perspective view of a spring holder used 

in the derailleur in FIG. 8, and 
FIG. 12 is a partially cutaway bottom view of a modi 

?ed embodiment of the invention using a different 
spring holder corresponding to FIG. 8. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings, a rear derailleur used for a 
multistage sprocket assembly mounted to a rear hub at 
the bicycle is shown, which is basically provided with a 
linkage mechanism comprising a base member 1, a pair 
of linkage members 2 and 3 and a movable member 4, 
with the movable member 4 being provided with a 
guide mechanism 5 for guiding a driving chain to each 
sprocket. The movable member 4 moves with respect to 
the base member 1 to shift the chain from one sprocket 
to another. 

In detail, the base member 1 is mounted to a back fork 
(not shown ) supporting the rear hub at the bicycle, and 
the guide mechanism 5 comprises a support 51 sup 
ported swingably to the movable member 4 through a 
?rst pivot shaft 50. A guide pulley 53 is disposed coaxi 
ally with the pivot shaft 50 and is supported rotatably 
with respect to the support 51 through a tubular shaft 52 
?xed thereto. A tension pulley 55 is supported rotatably 
to a free end of support 51 through a second pivot shaft 
54. A tension spring 56 to bias the support 51 in the 
direction of applying tension to the chain is provided 
around the ?rst pivot shaft 50. Spring 56 is retained at 
one end to the movable member 4 and at the other end 
to the support 51. 
The movable member 4, shown in FIG. 2, is provided 

at one side with a round cavity 41, into which the ?rst 
pivot shaft 50 and tubular shaft 52 enter and are ?xed 
through a bolt 57. 

In a ?rst embodiment of the derailleur of the inven 
tion shown in FIGS. 1 through 8, a third linkage mem 
ber 60 ( to be hereinafter called the clutch lever) sepa 
rate from the linkage members 2 and 3 is pivoted to the 
base member 1, and a saver arm 7 is supported swing 
ably to an intermediate portion of clutch lever 60 
through a support shaft 6. Spring 8 for bringing the 
saver arm 7 into elastic contact with the clutch lever 60 
is interposed between the saver arm 7 and the base 
member 1 and held around the support shaft 6. Saver 
arm 7 is associated with the clutch lever 60 through the 
spring 8, and a ?xture 9 for a control wire W is provided 
at the saver arm 7. Holder 10 is provided for an outer 
sheath 0 guiding the wire W at the base member 1. The 
clutch lever 60 extends at the utmost end toward the 
movable member 4. Push rod 11 extends in parallel to 
the ?rst pivot shaft 50 and is movable axially thereof. 
Rod 11 is provided at the portion of movable member 4 
opposite to the extension of clutch lever 60. Between 
movable member 4 and the guide mechanism 5 are 
provided a control member 12, which is operable 
through the clutch lever 60 and push rod 11, and a 
clutch means 13 engageable through operation of con 
trol member 12. 
The saver arm 7, as shown in FIG. 3, comprises a 

shaft 71 extending perpendicular to the operating plane 
of clutch lever 60, an operating arm 72 extending per 
pendicularly to the shaft 71, and an interlocking arm 73 
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4 
extending from the operating arm 72 toward the clutch 
lever 60. Shaft 71 is pivoted at one end thereof to a 
lengthwise intermediate portion of clutch lever 60, and 
the interlocking arm 73 is brought at the utmost end 
thereof into contact with the clutch lever 60, as shown 
in FIGS. 6 and 7. Fixture 9 for control wire W is 
mounted at the utmost end of operating arm 72. 
The spring 8 is coiled and extends at a ?rst end por 

tion 8a axially outwardly of a coiled portion 8b and at a 
second end portion 80 tangentially outwardly of the 
same, with the coiled portion 8b being held rotatably 
around the support shaft 6 for supporting the saver arm 
7. First end portion 8a is retained to the operating arm 
72, and the second end portion 80 is brought into mov 
able and elastic contact with a stopper 10 provided as 
the base member 1. In operation, when the bicycle 
speed is changed, the ?rst end portion 8a and coiled 
portion 8b of spring 8 shift follow the movements of 
saver arm 7 and clutch lever 60 respectively, with the 
second end portion 8c shifting at its contact position 
with respect to the stopper 10, so that the spring 8 is 
adapted to reduce a variation in its spring force corre 
sponding to the movement of movable member 4. 

Also, the spring 8 functions both as a return spring 
and a saver spring. In other words, the return spring 
restores the movable member 4, by its restoring force, 
from de?ection. The saver spring conserves energy for 
operating the control wire W even when a resistance 
against speed change, which is caused by a pull of con 
trol wire W without driving the chain, is larger than 
that usually caused by the chain driven. In detail, for a 
usual resistance against speed change, the saver arm 7 
interlocks with the clutch lever 60, and for a resistance 
larger than usual, the saver arm 7 swings with respect to 
the clutch lever 60 against the force of spring 8 to be 
switched previously to a desired speed change stage. 
Thereafter, when the larger resistance against speed 
change is eliminated and the driving chain starts to 
travel, the restoring force of spring 8 actuates the clutch 
lever 60, and also the guide mechanism 5 shifts to the 
speed change stage previously switched by operating 
the control wire W. 
The control member 12, as shown in FIG. 4, is made 

cylindrical and has an inner diameter larger than an 
outer diameter of tubular shaft 52. Member 12 also 
forms at one axial end cam faces 12a circumferentially 
sloped and at the other end clutch projections 12b. 
Guide pulley 53 provided at the opposite sidet'thereof to 
the control member 12 with clutch projections 53a 
opposite to the clutch projections 12b respectively. 

Also, the control member 12 is housed in the cavity 
41 at the movable member 4 and is sleeved onto the 
tubular shaft 52 in relation of being movable theralong, 
with the push rod 11 facing each cam face 120 and 
moving to push the control member 12 axially out 
wardly of tubular shaft 52. 

Furthermore, the control member 12 is provided at 
the outer periphery thereof with projections 12c serving 
as both a spring seat and guide, and between the spring 
guides 12c and the guide pulley 53 is interposed a return 
spring 15 for biasing the control member 12 toward the 
push rod, thereby keeping the clutch projections 12b 
and 53a disengageable from each other. The return 
spring 15 is designed as follows : ' 
There is play between the lateral side of one sprocket 

in mesh with the chain and the inner surface of an inner 
link plate thereof, so that when the guide mechanism 5 
is intended to move axially, the chain at ?rst moves to 
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absorb the play and then disengages from the one 
sprocket to move toward another sprocket to engage. 
Hence, in this embodiment, prior to the forced move 
ment of control member 12 through the cam face 120 
therefor for changing the bicycle speed, the movable 
member 4 and guide mechanism 5 are moved through 
the return spring 15 to thereby absorb the play, in which 
the spring force of return spring 15 is made larger than 
a resistance against movement of the chain for absorb 
ing the play. 

Next, explanation will be given on operation of the 
derailleur of the invention in accordance with‘ FIGS. 2 
and 6 through 8. 

Referring to FIG. 2, the movable member 4 and 
guide mechanism 5 are positioned at a side of the 
smaller diameter sprocket and the chain is shifted 
thereto, in which when the control wire W is pulled, the 
saver arm 7 swings clockwise against the spring 8 and 
de?ects it. 
At this time, in a case of driving the chain, the clutch 

lever 60 swings clockwise through the spring 8 to push, 
through the push rod 11, the control member 12 axially 
outwardly of tubular shaft 52 against the return spring 
15 which abuts against projections 12c shown in FIG. 4. 
When the clutch lever 60 swings to move the movable 
member 4, the support shaft 6 for supporting the saver 
arm 7 to the clutch lever 60 shifts from the position A to 
position B as shown in FIG. 8, whereby the spring 8 
de?ects to an extent of meeting a difference 02—01 
between a twisting angle 01 at the position A and angle 
02 at the positon B. Thus, an amount of de?ection to 
meet the difference 02-01 serves as the restoring force 
of spring 8. Hence, even when the chain is shifted to the 
largest diameter sprocket, the variation in the spring 
force of spring 8 can be reduced with respect to an 
amount of movement of movable member 4, and a rota 
tational resistance of the control lever for overcoming 
the restoring force of spring 8 also can be reduced, 
thereby enabling the control lever to be operated by a 
light touch. 

Then, the control member 12 is pushed out to engage 
the clutch projections 12b with the clutch projections 
5311. In the embodiment, however, the movable member 
4 and guide mechanism 5 are moved through the return 
spring 15 prior to the engagement of clutch projections 
12b and 53a with each other. 

In other words, since the spring 8 is made inactive by 
the swinging motion of saver arm 7 and the movable 
member 4 is in condition of being freely or easily mov 
able through the linkage members 2 and 3, the operating 
force acting on the clutch lever 60 is transmitted 
through the return spring 15 to the movable member 4 
and guide mechanism 5, which move toward the larger 
diameter sprocket, thereby absorbing the play of the 
chain with respect to the smaller diameter sprocket. 
Upon absorbing the play, a resistance larger than that 

against movement of the chain or absorbing the play is 
produced in shifting of the chain, whereby the return 
spring 15 is compressed and the clutch projections 12b 
and 53a engage with each other. 
Upon engagement of the clutch projections 12b and 

530, since the guide pulley 53 rotates through the driven 
chain, the control member 12 rotates to move with 
respect to the push rod 11 in engagement with the cam 
face 120 at the control member 12 as shown in FIG. 7, 
at which time the push rod 11 is locked by the control 
wire W with respect to the base member 1 through the 
clutch lever 60. As a result, movable member 4 and 
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6 
guide mechanism 5 are forced to shift toward the larger 
diameter sprocket through the linkage members 2 and 3. 
Thus, the chain is guided by the guide mechanism 5 to 
be shifted to the larger diameter sprocket. 

Then, the control member 12 rotates following the 
rotation of guide pulley 53, and the movable member 4 
and guide mechanism 5 move. Thereafter, the push rod 
11 falls down to the bottom of cam face 12a, whereby 
the control member 12 returns to its original FIG. 2 
position, virtue of the return spring 15, and the clutch 
lever 60, push rod 11 and control member 12 restore to 
their original positions in FIG. 2 respectively. 

In a case where the driving chain is intended to be 
shifted from the larger diameter sprocket to the smaller 
diameter one, the control wire W is slackened to swing 
the saver arm 7 and clutch lever 60 counterclockwise in 
FIG. 2 by virtue of spring 8 so that the linkage member 
2 is pushed to return the movable member 4 and guide 
mechanism 5, thereby shifting the chain to the smaller 
diameter sprocket. 
On the other hand, in a case where the chain is in 

tended to be shifted from the smaller diameter sprocket 
to the larger diameter one, when the control wire W is 
pulled in condition of keeping the chain in pause, the 
spring 7 de?ects to conserve energy, and then the chain, 
when driven, actuates the clutch lever 60, thereby being 
shifted to the larger diameter sprocket as aforesaid. 

Alternatively, one linkage member 2, as shown in 
FIGS. 9 through 12, may be provided with a support 
shaft 6 without using the clutch lever 60, so that the 
saver arm 7 and coiled portion 8b of spring 8 may be 
supported to the support shaft 6. 

Also, the aforesaid saver arm 7 is not indispensable. 
In this case of using no saver arm, the support shaft 6 is 
to be mounted at an intermediate portion of the linkage 
member 2 or 3 ( not shown ). 

Alternatively, the ?xture 9 for the control wire W 
may be provided at the base member 1 and the holder 10 
for the outer sheath 0 may be provided at the saver arm 
7. Or, in case that no saver arm is used, the ?xture 9 may 
be provided at the movable member 4 or base member 
1, and the holder 10 at the base member 1 or movable 
member 4. 

Also, the second end portion 8c of spring 8 engages 
movably through the stopper 1a with the member, for 
example the base member 1, which is movable relative 
to the member supporting the coiled portion 817, the 
stopper 10 using a pin in with the ?rst embodiment, and 
alternatively useing a plate-like spring holder 20 as 
shown in the second embodiment in FIGS. 9 through 
11. In this case, the pin or plate-like spring holder is 
formed mainly of stainless steel of high hardness and 
wear-resistance because the base member 1, linkage 
members 2 and 3, and movable member 4, are formed 
usually of a light alloy, such as aluminum , to be light in 
weight. 
The plate-like spring holder 20, as shown in FIG. 11, 

uses a stainless steel strip, which is bent at an intermedi 
ate portion into a semicircle of smaller curvature to 
form a contact 200 with respect to the spring 8 and is 
bent at both lengthwise ends to form a pair of hooks 20b 
and 20c, by which the spring holder 20 is ?xedly ?tted 
onto the base member 1 as shown in FIGS. 9 and 10. 

Also, the base member 1 in the second embodiment, 
as shown in FIGS. 9 and 10, is provided with a hollow 
1b, in which the second end portion 80 of spring 8 and 
the spring holer 20 are inserted. 
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In addition, in a case where the plate-like spring 
holder 20 is substituted by a pin stopper 21, the hollow 
1b has an angular comer and the pin stopper 21 is 
?xedly embedded thereinto. 

In addition, in a case where the saver arm 7 is used 
and the wire ?xture 9 is mounted thereto as in the ?rst 
embodiment, the control wire W, when the saver arm 7 
is turned by the operating force of wire W, is dif?cult to 
?x. In order to solve this problem, a stopper 74 need 
only be provided at the saver arm 7 to thereby contact 
therewith to restrain the saver arm 7 from swinging 
over an effective swinging range. 
Although the invention has been described with ref 

erence to several different embodiments, these embodi 
ments are merely exemplary and are not limiting of the 
invention which is de?ned solely by the appended 
claims. 
What is claimed is: 
1. A derailleur for a bicycle for shifting a driving 

chain from one sprocket to another at a multistage 
sprocket assembly, said derailleur comprising a base 
member, a movable member movable axially with re 
spect to said multistage sprocket assembly, shifting 
means having a linkage member operated from an exte 
rior of said derailleur to move said movable member 
axially of said multistage sprocket assembly, a guide 
mechanism supported to said movable member for guid 
ing said driving chain from one sprocket to another at 
said multistage sprocket assembly, and a return spring 
supported by said linkage member, said linkage member 
having a support shaft for said spring positioned at an 
intermediate portion of said linkage member between 
said base member and said movable member, said return 
spring having a coiled portion supported to said support 
shaft and having ?rst and second end portions, said ?rst 
end portion being retained to said linkage member and 
said second end portion engaging movably with said 
base member, said linkage member being movable rela 
tive to said base member. 

2. A derailleur for a bicycle according to claim 1, 
wherein said shifting means comprises a pair of linkage 
members, one of said linkage members being provided 
with said support shaft for supporting the coiled portion 
of said return spring. 

3. A derailleur for a bicycle according to claim 1, 
wherein a saver arm is supported swingably to said 
support shaft, the ?rst end portion of said spring is re 
tained to said saver arm, and a ?xture for a control wire 
which operates said shifting means from the exterior of 
said derailleur is mounted on said saver arm. 

4. A derailleur for a bicycle for shifting a driving 
chain from one sprocket to another at a multistage 
sprocket assembly, said derailleur comprising a base 
member, a movable member movable axially of said 
multistage sprocket assembly, shifting means having a 
linkage member operated from an exterior of said de 
railleur to move said movable member axially of said 
multistage sprocket assembly, a guide mechanism 
which is supported to said movable member for guiding 
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said driving chain from one sprocket to another at said 
mutistage sprocket assembly, and a return spring sup 
ported by said linkage member, said linkage member at 
said shifting means having a support shaft for said 
spring at an intermediate portion of said linkage mem 
ber between said base member and said movable mem 
ber, said return spring having a coiled portion sup 
ported to said support shaft and ?rst and second end 
portions, said ?rst end portion being retained to said 
linkage member and said second end portion engaging 
movably with a member which is movable relative to 
said linkage member. 

5. A derailleur for a bicycle according to claim 4, 
wherein a saver arm is supported swingably to said 
support shaft, the ?rst end portion of said spring is re 
tained to said saver arm, and a holder for an outer 
sheath which guides said wire is mounted on said saver 
arm. 

6. A bicycle derailleur for shifting a driving chain 
from one sprocket to another at a multistage sprocket 
assembly, said derailleur comprising: 

(a) a parallelogram linkage mechanism comprising a 
base member, a pair of linkage members pivotally 
supported to said base member, a movable member 
supported to said linkage members, said movable 
member including a guide mechanism for guiding 
the driving chain from one sprocket to another of 
the multistage sprocket assembly, said linkage 
mechanism being transformable, responsive to 
swinging motion of said linkage members, to move 
said movable member in an axial direction with 
respect to said multistage sprocket assembly, 

(b) a return spring which de?ects when said guide 
mechanism is moved from a smaller diameter 
sprocket toward a larger diameter sprocket 
through said movable member responsive to trans 
formation of said linkage mechanism, said return 
spring for causing said guide mechanism to return 
from a larger diameter sprocket toward a smaller 
diameter sprocket, said return spring having a 
coiled portion and a ?rst and a second end portion, 

(0) a support shaft disposed at an intermediate portion 
of one of said linkage members between said base 
member and said movable member, said support 
shaft supporting said coiled portion of said return 
spring, said ?rst end portion being retained at said 
one of said linkage members and said second end 
portion being movably engageable with a member 
which is movable relative to said one linkage mem 
ber. 

7. A bicycle derailleur according to claim 6, wherein 
said intermediate portion of said one of said linkage 
members is disposed between a pivot position at which 
said one of said linkage members is pivoted to said base 
member and a position at which said movable member 
is pivotally supported to said one of said linkage mem 
bers. 

* ‘I ‘ll * * 


